Investigation on the Parasitic Nematode Species of Strawberry in Xiamen and Studies on the Cultivation and Development of Aphelenchus avenae Bastian,1865 by 陈娴婷
学校编码：10384                                分类号      密级      
学号：20120051301980                          UDC  
 
                       
硕  士  学  位  论  文 
厦门地区草莓寄生线虫种类调查及燕麦真滑刃线虫
（Aphelenchus avenae Bastian,1865） 
培养和发育的研究 
Investigation on the Parasitic Nematode Species of Strawberry 
in Xiamen and Studies on the Cultivation and Development of 
Aphelenchus avenae Bastian, 1865 
陈娴婷 
 
指导教师姓名： 唐 崇 惕  教 授
专 业 名 称： 动 物 学
论文提交日期： 2 0 0 8 年 4  月
论文答辩日期： 2 0 0 8 年 6  月
学位授予日期： 20 0 8  年    月  
 
答辩委员会主席：罗大民  教授 
评    阅    人： 
                                             
























                声明人（签名）： 










































  1、保密（  ），在   年解密后适用本授权书。 




作者签名：      日期：  年 月 日 

















第一部分  厦门地区草莓寄生线虫种类调查................5 
Ⅰ  前言........................................................................................................................................... 5 
Ⅱ  材料和方法 .......................................................................................................................... 11 
Ⅲ  结果......................................................................................................................................... 14 
垫刃目（Tylenchida Thorne,1949）................................................................................ 14 
纽带科（Hoplolaimidae Filipjev,1934） ...........................................................................15 
螺旋属（Helicotylenchus Steiner,1945）......................................................................16 
双宫螺旋线虫(Helicotylenchus dihystera (Cobb,1893) Sher,1961) ............16 
双角螺旋线虫(Helicotylenchus digonicus Perry in Perry,Darling et Thorne, 
1959)...........................................................................................................................................20 
盘旋属（Rotylenchus Filipjev,1936） ............................................................................24 
矮小盘旋线虫(Rotylenchus pumilus (Perry in Perry,Darling et Thorne, 
1959) Sher,1961) ....................................................................................................................24 
短体科（Pratylenchidae Thorne,1949） ............................................................................28 
短体属（Pratylenchus Filipjev,1936） ..........................................................................28 
穿刺短体线虫(Pratylenchus penetrans (Cobb,1917) Chitwood et Otifa, 
1952 ) ...........................................................................................................................................28 
垫刃科（Tylenchidae Örley,1880）.....................................................................................33 
垫刃属（Tylenchus Bastian,1865） ................................................................................................... 33 
垫刃属未定种(Tylenchus sp.)..........................................................................................34 
滑刃目（Aphelenchida Siddiqi,1980）........................................................................... 37 
真滑刃科（Aphelenchidae (Fuchs,1937) Steiner,1949） ..........................................37 
真滑刃属（Aphelenchus Bastian,1865） ......................................................................38 
燕麦真滑刃线虫(Aphelenchus avenae Bastian,1865).........................................38 
同形真滑刃线虫(Aphelenchus isomerus Anderson et Hooper,1980)..........46 
滑刃科（Aphelenchoididae (Skarbilovich,1947) Paramonov,1953） .................50 
滑刃属（Aphelenchoides Fischer,1894）......................................................................50 
双尾滑刃线虫 (Aphelenchoides bicaudatus (Imamura,1931) Filipjev et 
Schuurmans,Stekhoven,1941)..........................................................................................51 
扰乱滑刃线虫(Aphelenchoides confusus Thorne et Malek,1968).................55 
坏死滑刃线虫(Aphelenchoides destructor Ma et Liu,2000)............................59 
古氏滑刃线虫(Aphelenchoides goodeyi Siddiqi et Franklin,1967)..............63 
滑刃属未定种(Aphelenchoides sp.) .............................................................................67 
















Ⅰ  前言......................................................................................................................................... 74 
Ⅱ  材料和方法 .......................................................................................................................... 77 




3. 不同霉菌培养下线虫成虫雌雄比例情况 .................................................................86 
二．线虫的发育结果............................................................................................................87 
1. 胚胎发育 .....................................................................................................................................87 
2. 胚后发育 .....................................................................................................................................90 




































PART ONE INVESTIGATION ON THE PARASITIC NEMATODE      
SPECIES OF STRAWBERRY IN XIAMEN...................... 5 
Ⅰ  FOREWORD ................................................................................................................................. 5 
Ⅱ  MATERIALS AND METHODS................................................................................................. 11 
Ⅲ  RESULTS ................................................................................................................................. 14 
Tylenchida Thorne,1949 ....................................................................................................... 14 
Hoplolaimidae Filipjev,1934 .....................................................................................................15 
Helicotylenchus Steiner,1945................................................................................................16 
Helicotylenchus dihystera (Cobb,1893) Sher,1961................................................16 
Helicotylenchus digonicus Perry in Perry,Darling et Thorne,1959................20 
Rotylenchus Filipjev,1936.......................................................................................................24 
Rotylenchus pumilus (Perry in Perry,Darling et Thorne,1959) Sher,1961 .24 
Pratylenchidae Thorne,1949.......................................................................................................28 
Pratylenchus Filipjev,1936 ....................................................................................................28 
Pratylenchus penetrans (Cobb,1917) Chitwood et Otifa,1952........................28 
Tylenchidae Örley,1880 ...............................................................................................................33 
Tylenchus Bastian,1865 ................................................................................................................................... 33 
Tylenchus sp..............................................................................................................................34 
Aphelenchida Siddiqi,1980 .................................................................................................. 37 
Aphelenchidae (Fuchs,1937) Steiner,1949..........................................................................37 
Aphelenchus Bastian,1865......................................................................................................38 
Aphelenchus avenae Bastian,1865.................................................................................38 
Aphelenchus isomerus Anderson et Hooper,1980 ..................................................46 
Aphelenchoididae (Skarbilovich,1947) Paramonov,1953............................................50 
Aphelenchoides Fischer,1894................................................................................................50 
Aphelenchoides bicaudatus (Imamura,1931) Filipjev et Schuurmans, 
Stekhoven,1941.......................................................................................................................51 
Aphelenchoides confusus Thorne et Malek,1968....................................................55 
Aphelenchoides destructor Ma et Liu,2000...............................................................59 
Aphelenchoides goodeyi Siddiqi et Franklin,1967 .................................................63 
Aphelenchoides sp. ................................................................................................................67 















PART TWO  STUDIES ON THE CULTIVATION AND DEVELOPMENT OF 
APHELENCHUS AVENAE BASTIAN,1865......................74 
Ⅰ  FOREWORD............................................................... 74 
Ⅱ  MATERIALS AND METHODS................................................ 77 
Ⅲ  RESULTS ................................................................ 80 
1. The cultivation of Aphelenchus avenae........................................................................ 80 
(1) The reproductive result of Aphelenchus avenae as function of cultural time 
in 3 different fungal disks culture ................................................................................80 
(2) The percentage of eggs, juveniles, adults of Aphelenchus avenae in 3 
different fungal disks culture..........................................................................................85 
(3) The percentage of females and males Aphelenchus avenae in 3 different 
fungal disks culture.............................................................................................................86 
2. The development of Aphelenchus avenae ................................................................... 87 
(1) Embryonic development of Aphelenchus avenae.....................................................87 
(2) Post-embryonic development of Aphelenchus avenae...........................................90 























线虫中，本文对其中的 12 个种进行了观察和描述。这 12 个种分别隶属于 2 个目、
5 个科、6 个属，其中有 4 个国内草莓上的新记录种，2 个未定种。 
这些线虫鉴定为：  
双宫螺旋线虫（Helicotylenchus dihystera (Cobb,1893) Sher,1961） 
双角螺旋线虫（Helicotylenchus digonicus Perry in Perry,Darling et Thorne, 
1959） 
矮小盘旋线虫（Rotylenchus pumilus (Perry in Perry , Darling et Thorne,1959) 
Sher,1961）国内草莓上的新记录 
穿刺短体线虫（Pratylenchus penetrans (Cobb,1917) Chitwood et Otifa,1952） 
垫刃属未定种（Tylenchus sp.） 
燕麦真滑刃线虫（Aphelenchus avenae Bastian,1865） 
同形真滑刃线虫（Aphelenchus isomerus Anderson et Hooper, 1980）国内草莓
上的新记录 
双尾滑刃线虫（ Aphelenchoides bicaudatus (Imamura,1931) Filipjev et 
Schuurmans, Stekhoven,1941） 
扰乱滑刃线虫（Aphelenchoides confusus Thorne et Malek,1968）国内草莓上
的新记录 
坏死滑刃线虫（Aphelenchoides destructor Ma et Liu,2000） 




（Trihoderma sp.）3 种真菌对燕麦真滑刃线虫（Aphelenchus avenae Bastian,1865）
进行了 25℃黑暗培养。结果发现用灰葡萄孢霉培养的燕麦真滑刃线虫，与盘多
孢霉、木霉培养的线虫相比较，具有较强的繁殖能力，20 条/皿初始线虫数量经



















的胚胎发育约需 28～34h，幼虫经过 4 次脱皮发育达到成虫，本线虫的生活史周

















































Investigation on the Parasitic Nematode Species of Strawberry 
in Xiamen and Studies on the Cultivation and Development of 
Aphelenchus avenae Bastian, 1865 
Chen Xianting 
(School of Life Sciences, Xiamen University, Xiamen, Fujian, China, 361005) 
 
Abstract 
Parasitic nematodes of strawberry in the production areas of Xiamen were 
investigated during 2006～2007. 12 species of plant parasitic nematodes belonging to 
6 genus, 5 families, and 2 orders were collected, observed and identified. Of them 4 
new record species were found on strawberry in China (marked with “☆”) . 
These species are: 
Helicotylenchus dihystera (Cobb,1893) Sher,1961 
Helicotylenchus digonicus Perry in Perry, Darling et Thorne,1959 
☆Rotylenchus pumilus (Perry in Perry , Darling et Thorne,1959) Sher,1961 
Pratylenchus penetrans (Cobb,1917) Chitwood et Otifa,1952 
Tylenchus sp. 
Aphelenchus avenae Bastian,1865 
☆Aphelenchus isomerus Anderson et Hooper,1980 
Aphelenchoides bicaudatus（Imamura,1931）Filipjev et Schuurmans, Stekhoven, 
1941 
☆Aphelenchoides confusus Thorne et Malek,1968 
Aphelenchoides destructor Ma et Liu,2000 
☆Aphelenchoides goodeyi Siddiqi et Franklin,1967 
Aphelenchoides sp. 
This paper reported the reults of the cultivated methods of pure Aphelenchus 
avenae Bastian,1865 in 3 different fungal disks (Botrytis cinerea, Pestalotia sp., 















reproduction of the nematodes. A more vast and rapid population of the nematodes 
increased on Botrytis cinerea than on Pestalotia sp. and Rihoderma sp.. Each disk was 
inoculated 20 Aphelenchus avenae females. The nematode population increased with 
increasing culture time. After 2 weeks, the nematodes cultured on Botrytis cinerea 
raised to 119600 ～ 198650, average 147730. The reproductive coefficient of 
nematodes is 7786.5. Among these 3 fungs, Botrytis cinerea was the best cultural 
medium for Aphelenchus avenae. 
The morphology and development of Aphelenchus avena cultured on Botrytis 
cinerea at 25  under darkness℃  were observed and illustrated in this paper. Studies 
indicated that the nematode completed its embryogenesis in 28 to 34h at 25  and in ℃
its life history there were 4 molts, the fist of which occurred within the egg. The life 
cycle of this species nemtode was completed for 6 days at 25℃. 
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学家 Sasser 和 Freckman 的一项调查表明：全世界 40 种主要农作物因植物寄生线
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Aphelenchoides besseyi 引起的病害称为草莓夏矮病。早在 1890 年 Ritzema-Bos
首次从英国草莓的花椰菜病中发现了草莓滑刃线虫，将其引起的病害称为草莓春








fragariae 不同的滑刃线虫，并定名为 Aphelenchoides besseyi[3]。Aphelenchoides 
besseyi 是水稻上的重要病原线虫，可引起水稻干尖线虫病，分布遍及世界各稻
区。该线虫其寄主范围广，除水稻外，还可寄生在野生稻、稻田杂草及草莓等




以上 3 种滑刃线虫, 它们为害的时间和症状有所不同, 但基本的症状是造成











































有报道，1949 年经 Chitwood 鉴定认为美国草莓根部常见的根结线虫是北方根结





































土壤病原菌(Cylindrocarpon sp.)复合危害引起草莓根腐凋萎病。Pratylenchus  






我国草莓栽培的历史比较短，据记载 早于 1915 年由俄国侨民将草莓引入
我国，在黑龙江的亮子坡进行栽培。1985 年，我国草莓栽培面积大约为 3300 公
顷，分布地点主要集中在少数几个地区。随着草莓在我国的栽培成功和迅速发展，
现已遍及全国各地，北自黑龙江，南至海南岛，东自江浙，西至新疆均有栽培。



























虫种类和发生情况进行了调查，结果共鉴定出 11 属 17 种寄生线虫，并对其中





线虫，经与 Christie(1932)原始报道的 Aphelenchoides fragariae 进行比较，在形态
上相同或相似，故将其鉴定为草莓滑刃线虫，这是我国首次发现草莓春矮线虫病
的报道[5]。林碧英等(1999)对福建草莓主要病虫害的种类、发生规律进行了全面
调查，调查结果表明为害草莓根部的根结线虫主要是 Meloidogyne incognita 和
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